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(54) MHOrOKAHAJIbHblfl PEHTTEHO- 
BCKMM AHAJ1M3ATOP 3JIEMEHTH0T0 
COCTABA 

(57) Mcno/ib30BaHne - peHTreHocrpy KTypHbiH 
aHa/iH3. CymHOCTb: ycrpoHCTBO zjisi aHaiiH3a 
3/iCMeHTHoro cocTaBa BemecTBa no3BO/i5ieT 
onpeAejiHTb b oahoh h toh >kc npooe BemecTBa, 
HaxoAHiuerocfl b KOHaeHcupoBaHHoii c{)a3C, ao 

16 3jieMeHTOB. YCTpOHCTBO COCTOHT H3 npo- 

cTpejibHoii peHTreHOBCKoa TpyGiai, Aep>KaTe;i5i 



o6pa3ua, pacno.io^eHHoro HanpoTHB peHireHO- 

BCKOH Tpy6KH, KpHCTaJIJI-aHa/lH3aTOpOB H 
AeTeKTOpOB peHTreHOBCKOrO H37iyMeHH5I C H3- 

MepHTe-rtbHOH annapaTypoH. Me?KAy peHireHo- 
bckoh Tpy6KOH h o6/iyMaeMbiM o6pa3i;oM 
nocTaB/ieHa KamLxnttpHaH /iHH3a, no3BO/iHioma5i 
no/iynHTb napavXiejibHbiH nyMOK peHTrenoBCiaix 
/iyMeti, naAaiomiix Ha o6pa3eu. FLiocitwe 
KpHCTajui-aHajui3aTQpbi pacno/io^ceHbi b Henoc- 
peACTBeHHOH 6^h3octh ot 06/iyuaeMoro o6pa3ua 
h 3aKpen/ieHbi Ha rypejimi, npn noBopoTe 

KOTOpOH OHH MOryT 3aHHMaTb ABa nOJKO»CeHM5I 
OTHOCHTCTIbHO ACTCKTOpOB. KaXAblH KpHCl'MJi- 

aHajiii3aTop b paoo^eM coctohhhh HMeer 2 

cJ)HKCHpOBaHHbIX nO/IOXCHHM OTHOCMTC.nU.tO 

n/iocKoii noBcpxHocni o6iiyiiaeMoro o6pa3ua. 1 



o 



n 




<Pur. i 



3 



2072515 



4 



H3o6peTeHne othochtch k o6/iacrH peHTre- 
HocneTpajibHoro aHajiH3a 3/ieMeHTHoro cocTaBa 
BemecTBa, HaxoAameroca b KoweHcupoBaHHOH 
c£»a3e, h MO>KeT 6biTb HcnoAb30BaHO b /iio6bix 
OTpacnax npoMbiumeHHocTH, rue hco6xoa.hmo 
onpeflciCHwe coAep>KaHH5{ OAHoro turn necKo/ib- 

KMX 3/lCMeHTOB B OAHOH H TOM >Ke npo6e. 

M3BecreH MHoroKaHajibHbiH peHTreHOBCKHii 
cneKTpoMeTp [1, 2], coAepacanuiH peHTreHO- 
BCKyio Tpy6xy c aHTHKaTOAOM, AepJKaTejib 
o6pa3ua, o6pameHHbiH b cropoHy aHTHKaTOAa, 
cnexpoMeTpHMecKHe KaHajibr, pacnojioxceHHbie 
BOKpyr peHTreHOBCKOH Tpy6icH, BXOAHbie mejiH 
una ^lyopecueHTHoro H3/iyMCHUH, CToniftHe 
nepeA Kpncrajui-aHaAH3aTOpaMH h BbixoAHwe 
me/ni, pacno/iaraiomHecH 3a c^OKycwpyioiniiMH 
KpHCTajiJi-aHajin3aTopaMH. 

HeAOCTaTKOM yxa3aHHbix ycrpoHCTB HByia- 

eTCH 010>KHOCTb KOHCTpyKUHH H Heo6xOAHMOCTb 

co6/iioAeHH5i crporow reoMerpHH H3MepeHHH. 

TexHHuecKOH 3aAaHe£i n3oopeTeHHH hbah- 
eTC5i pacmnpeHne A"ana30Ha onpeACAaeMbix ' 
3/ieMeHTOB, yBejiHMeHue 3HepreTHMecKoro pa3- 
peuieHHH h yBejiHHeHHe c6opa (JxnyopecueHTHo- 
ro n3JiyMeHwa ot o6pa3ua, nonaAaiomero Ha 

ACTeKTOp, 4TO n03BO/I5ieT nOBblCHTb TOMHOCTb 
H t iyBCTBHTCJIbHOCTb aHaJIH3a. 3t0 AOCTHraCTCH 

TeM, hto b peHTreHOBCKOM aHajiH3aTope, 
coAep>KameM npocrpeAbHyio peHTreHOBCKyio 
Tpy6Ky, A^p>KaTe/ib o6pa3ua, pacno/io^eHHbiu 
HanpoTHB peHTrenoBCKoii Tpy6Kn, KpHcraji/i- 
aHajiH3aTopw, pacnojio>KeHHbie b HenocpeACT- 
bchhoh 6ah3octh ot ooAyMaeMoro o6pa3ua, h 
qeTbipe AeTeKTopa peHTreHOBCKoro mjiyncnnsi 
c perHcrpupyiomHMH ycTpoHCTBaMii. 

CymHocTb H3o6peTeHHH 3aK,iiowaeTCH b 

TOM, MTO B MHOrOKaiiajIbHblH pCUTrCHOBCKHH 

aHayiH3aTop 3-neMeHTHoro cocTaBa, BiOHOMaio- 
luhh npocTpejibHyio peHTreHOBCKyio Tpy6Ky, 
Aep>KaTortb o6pa3ua, pacno/io>KeHHbiH HanpoTHB 
peHTreHOBCKOH Tpy6tcn, KpncTa/iJi-aHayiH3aTo- 

pbl, "OnTHHCCKH CBH3aHHbie C o6pa3L*OM H 

ycTaHOBAeHHbie b HenocpeACTBeHHOti 6ah30cth 
ot Hero, neTbipe AeTeKTopa, npucoeAHHeHHbic 
k pemcTpupyKDmHM ycrrpoHCTBaM, Aono/iHw- 
TejibHO BBeACHbi KanH/i/isipHaa jiiiH3a h MeTbipe 
KanHJiJinpHbix Ko/ijiHMaTopa Cojmepa, npn 3tom 
KOJinnecTBo KpHCTaji/i-aHajiH3aTopoB b Asa pa3a 
npeBbimaeT kojihmcctbo actcktopob, xa>KAt>iH 
KpncTa-nji-aHa/iH3aTop 3aKpen^eH Ha Type/urn c 
B03MO>KH0CTbio 3aHHMaTb Asa no/to>KeHH5i 
OTHOCHTe/ibHo AeTeKTopa: paoouee, npn koto- 

POM KpHCTaA/l-aHaAH3aTOp OnTHMCCKH CBfl3aH c 
ACTCKTOpOM, H HCpa6oHCe, npH KOTOpOM 

KpncTaji/i-aHa/iH3aTop onTimecKH He CBA3aHbi c 

AeTCKTOpOM, H C B03MO>KHOCTblO 3aHHMaTb A^a 
cjDHKCHpOBaHHblX nOAO>KeHH5l OTHOCHTCAbHO 

nyiocKOH noBepxHocTH oopa3ua, Kannn/i5tpHa5i 



iiHH3a ycTaHOB-neHa mokay peHTreHOBCKOH 

Tpy6KOH H OOpa3t;OM RJISI MOHOXpOMaTH3aUHW 

H3yiy ueHHJi pchttchobckoh Tpy6KH k 4xj|imh|X>- 
BaHHH napa-rijienbHoro nynKa peHTreHOBCKHx 
Ay Men, nepeA Ka^CAbiM actcktopom mokay hhm 
h KpncTaji-i-aHa-iH3aTopaMH ycTaHoujt.cn k.o,u- 
AHMaTop Co^xnepa. 

FIocTaBvieHHaH 3aAaqa AOCTwraeTCH TeM, hto 
i) 4)opMHpoBaHHe napajLne;ibHoro nynxa peH- 
TreHOBCKHx /lyMeti, naAaiomHX Ha odpaaeu,, 

npOH3BOAHTC5I C nOMOmblO KanHJUIHpHOK Mli.Xi" 

3bi, KOTopan MOHoxpoMaTH3HpyeT peHTreHo- 

BCKOe H3/IVHeHHe TpyOKH, 2) HCnO/Ib3yiOTC5[ 

ruiocKHe KpHCTajLn-aHaan3aTopbi, c KOTopbix 
> OTpa>KeHHoe noA yniaMH Bparra xapaKTepHcrn- 
necKoe H3viyMeHHe c^OKycwpyeTCsi Ha Ae-reKrop 
c noMombK) Kanwji/i5ipHoro KOJuiMMaxopa Co- 
ziAepa, 3) KOAHnecTBO AeTeKTopoB b ABa pa3a 
MeHbuie, qeM KpHCTajui-aHa/iHsaTopOB, 4) 
KpHCTajiii-aHariH3aTopbi HMeiOT ABa (Jhikchpo- 

BaHHblX nOilO^CeHHH OTHOCHTOTIbHO ACTeiCTOpOB 

(pa6o^ee h Hepa6oMee), 5) HajiHHHe b 
KOHCrpyKUHii 4-x AeTeKTopoB no3Bo;iseT aHa- 
/iH3HpoBaTb b oahom h tom >kc oopa3ue 16 

3JieMeHT0B, nptl 3T0M OAHOBpCMeHHO UO 4-M 

KaHajiaM npo«3BOAHTC5i 3anncb CHrHaiioo ot 4-x 

3ACMCHT0B. 

Ha 4) nr. I npeAcraB/icna 6AOK-cxeMa 
npeAJiaraeMoro ycTpoHCTBa (aHayiH3aTopa) . 
AHajin3aTop coAep>KHT Kopnyc (1), npocTpe^ib- 
Hyio peHTreHOBCKyK) Tpy6Ky (2) , 3aKjnoHcnuyio 
b KO>Kyx (3), npHKpeaneHHbiii k Kopuycy. 
HanpoTHB peHTreHOBCKOH tpv6kh pacno.aoxceii.bi 
Aep^caTeAb (4) c HcoieAyeMbiM o6pa3UbM (5). 
Me>KAy Tpy6K0H (2) h o6pa3u,oM (5) pacno^o- 
>KeHa KanjL-mipHaji /iHH3a (6), cay>Kama« a-^« 
4)opMupoBaHH>i napa/iiic/ibHoro nyuKa pcurre- 
hobckhx Jiyneii h M0H0xpoMaTH3auHH peurre- 
HOBCKoro ii3-nyMeHH5i Tpy6Kii npaKTtmecKH 6e3 
noTepvi HHTeHCHBHOCTH. KpncTaaA-aH3./iK^aTop 
(7) pacno;io>KeH na MaKCHMajibHo 6-aii3KOM ot 
o6pa3ua paccTOsiHHH. Kann/i/i5ipHbtH komhmcI- 
Top Co/mepa (8) nocTaBAeH Nie^CAy KpucTa/iA- 
aHajiH3aTOpOM (7) h actcktopom (9). OcHOBHbie 
cooTHOuieHHH KOTi/iHMaTopa CoTiAepa u.iar 
KOJiiuiMaTopa b h AAHHa L onpeAejtJiiOT 
ropH30HT£LibHyio pacxoAHMOCTb npoxoA^i vrero 

Hepe3 KO/LTIHMaTOp H3AyMeHH5I, t. e. pacxoAH- 
MOCTb 3aBHCHT OT COOTHOOICHUM b/L, KOTOpoe 
AO^l^HO OblTb 3Ha t iHTeJlbHO MCHbUie 1. B 

KanHji-napHOM KOAJiHMaTope CoAAepa auamv- 
TcibHoe coKpameHne bwumuhh b no3no.a5iCT 

COKpaTHTb KO/IAHMaTOpa L 6e3 yuejiH- 

neHMH cooTHomeHHji b/L, mto h pea-aH30BaHO 
b npezuiaraeMOM ycTpoiicTBe. (BeAnnriua I. 
yMeHbmeHa b 10 pa3). KpoMC Toro KOJuniMarop 
xa pa ktc pn 3 vctc h Maccoii semecTBa na uyiH 
H3Ay i ieHH5i. B npeA-naraeMOM ycTpoHcroe 



5 2 
chct onenb tohkmx ctchok KamuuiJipoB npn 

OAHHX H TCX >Ke AJIHH3X KOAAHMaTOpOB 

(o6hiMHoro h KaniuuinpHoro) Macca creiora Ha 
nyTH HxnyMeHHfl b cayHae npHMCHennji 
xanmuiapHoro KOJi/iHMaTOpa Co/uiepa b 1,3 
pa3a MeHbnie, hcm b cnywae iiphmchchhh 
o6htMHoro npH oahh3koboh AAHHe L. 

AHaJIH3aTOp COACp^CHT HeCKOTIbKO AeTCKTO- 

POb (HanpHMep, 4) h hcckotibko KpucrajLn-aHa- 
/TH3aTopoB, hhcao KOTopwx b ABa pa3a 6oyibme 
MHcna AeTeKTopoB (HanpHMep, 8). Ka^cAbiH 
KpHCTajui-aHajiH3aTop HMeer ABa c£>HKcnpoBaH- 
Hjbix no-nto>KeHH5i OTHocHTejib ho ruiocKOH noBep- 
xhocth HCcne/iyeMoro o6pa3ua, t. e. pafSo^aa 
ruiocKocTb KpHCTaji7i-aHajiH3aTopa MoxceT oopa- 
30BbiBaTb ABa crporo ({DHKCHpoBaHHbix ywa c 
ruiocKOH nosepxHocThTO o6pa3ua. 3to no3BOA5i- 
er Bbi6paTb crporo onpeAejieHHwe BpsrroBCKHe 
yrjthi 6i h 62 mix OT6opa xapaKTepucTHHecKoro 
H3JiyHeHH5i Tex hah hhhx aHaAH3HpyeMbix 

3JICMeHT0B. TaKHM 06pa30M Ka^flHM KpHCTOJUI- 

aHajiH3aTop mo>kct 6biTb HacrpoeH Ha aHajiH3 
AByx onpeAe-neHHbix oacmchtob. KpHcrajui-aHa- 
/iH3aTopw 3aKpenjieHbi Ha TyHHejin (10), npa 
noBopoTe KcrropoM ohh MoryT 3amiMaTb ABa 
no/io>KeHH5i OTHOCHTC-nbHO AerexTOpa (pa6o*iee 
h HepaSonee). B pa6oneM coctohhhh naAaiomec 
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Ha KpHCTajm-aHajTH3aTop <}wiyopecu,eKTnoc ay- 
AyneHHe nocne OTpaaceHMH noA 6p3rroBCKHMn 
yr/iaMH HanpaBjiHCTCH na AereKTop (9) c. 
noMombio KanHiuinpHoro KO/L/iHMaTopa Cc/uiepa 
(8). C AeTeKTopa (9) cnrHaA nocryvracvr kh 
npeAycHAHTe/ib (11) h Aa-rcee na pernor] »H]>y- 
lomne ycrpoHCTBa Ha cjjnr. He noKiusanu. 
TaxwM o6pa30M npn HajnmHH b aHajiK3aTope 
4-x AeTexTopoB OAHOBpeMeHHO no cneKTpoMeT- 
pH^ecKHM k a Hail a m HAyT amiajibi or 4-x 
aHara3HpyeMbix 3AeMeHTos, t. e. oahoupcm"p-i].- 
ho HAeT 3anHCi> cneKTpos ot HCrupex 
aHajiH3HpyeMbix 3AeMeHT0B. BpeMK raicora 
H3MepeHHH 5-20 cex. H3MeHHB yrAbi Me^ay 
KpHcrajuiH3aTopaMH h ruiocKOH nosepxHOCTbio 
aHajiH3npyeMoro o6pa3ua cneKTpoMeTpHwcKHe 
TpaKTbt HacTpaHBaioTCH Ha aHajni3 4-x ;>)>yrhx 
3AeMeHTOB, t. e. neTbipe KpHCTajui-aHanH3aTopa 
b pa6oneM cocto5thhh o6ecneMHBaiOT aHajiH3 

BOCbMH pa3JIHMHbIX 3AeMCHT0B. IIpH nOBOpOTC 

Typejuin b pa6ouee coctohhhc nepeBOA5rrctf 
uerwpe Apyrnx KpHCTajui-aHabiH3aTopa, o6ecne- 
4HBaioiuiie aHayni3 BOCbMH Apyntx 3AeMeHT0B. 
TaKHM o6pa30M, b oahoh h toh >Ke npoSe 
(o6pa3ue) mojkho onpeACAHTb coAepxcanue 16 
orieMeHTOB b TeueHiie HecKOAbKiix Minryr. 



OOPMYJIA H30BPETEHH5I 



MHoroKana^bHUH peHTreHOBCKHit aHaAH3a- 
Top 3AeMeHTH0ro cocTaBa, BicniOMaiomHH npo- 
crpe^bHyio peHTreHOBCKyio xpy6Ky, Aep>KaTe-rib 
o6pa3ua, pacnoAo^ceHUbni nanpOTHB peHTrcno- 
bckoh tpv6kh, KpHCTajui-aHaAH3aTopbi, onTH- 
^ecKH CBH3aHHbie c oopa3uoM h ycraHOBAeHHbie 
b HenocpeACTBeHHOH 6jih30Cth ot Hero, h 
4eTwpe AeTeKTopa, npncoeAH HCHHbxe k perncT- 
pnpyioiUHM ycrpoHCTBaM, ornjiuHaiou^uucsi 

TeM, HTO B aHajIH3aTOp AOnO/IHHTeJIbHO 

BBeAeiibi KanmuiapHaji AHH3a h nerupc 
KanHAA5ipHbix KOAAHMaTopa Cojijiepa, npn 3tom 
KOAviMecTBo KpHCTa/Ln-aHaAH3aTopoB b Asa pa3a 
npeBbimaeT koahhcctbo AereKTopoB, Ka^KAbiH 
KpHCTajui-aHaAH3aTop 3aKpenACH Ha Typoan c 

B03M0JKH0CTbKD 33HHM3Tb ABa nOAO»ieHII5I 



OTHocHTCJibHO AeTeKTopa: pa6oMee, npn koto- 
Pom KpHCTa-rui-aHaAH3aTop onTnuecKH cna;:aji c 
AeTexTopoM, h Hepa6oMee, npn xoxopoM 
KpncTa^xn-aHajiH3aTop onTjmccKU ne cus^a.u c 

ACTCKTOpOM, H C B03MO>KHOCTbK) 3aHHMaTb ABa 
4)HKCHpOBaHHMX nOAOJKCHHH OTHOCHTCJIb HO 

rLiocKOH noBepxHocrH o6pa3ua, Kamw.nx\tm.s[ 
jiHH3a ycraHOBjieHa Me>KAy peHTreHObcicoH 

TpygKOH H 06pa3U0M JUIX MOH0XpOMaTH3aUHH 

H3Ay^eHH5i peHTreHOBCKOH Tpy6KH h cJjopMHpo- 
BaHHtf napa-ruiCAbHoro nynxa peHTreHOLcicwx 
jiynen, a nepeA Ka^cAbiM AerexTopoM Me>KAy 
hum h KpHCTayiA-aHajiH3aTopaMH ycrauoiijieK 
KO/LaiiMaTop Cojuiepa. 
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